element in rhodium on alumina and silica catalysts promoted by vanadium oxide has been studied by various techniques. Our results prove that an intimate contact between the active component, rhodium, and the promoter, vanadium oxide, is present in most catalysts studied.
For the silica-supported systems, temperature programmed reduction and diffuse reflectance infrared spectroscopy pointed to the formation of a mixed oxide (RhVO%) during calcination.
Reduction of this oxide phase resulted in a vanadium oxide layer on top of the metal particle, as could be concluded from carbon monoxide chemisorption experiments. Rh/V,O,/SiO, catalysts, CO chemisorption was suppressed in the while transmission electron microscopy showed that the rhodium particle size was not influenced by the addition of vanadium oxide. This indicates that the suppression of CO chemisorption is not due to a decrease of metal particle size, but due to covering of the metal particle. Infrared spectroscopy showed that the amount of linearly bonded and bridge-bonded CO was almost completely suppressed, while the amount of gem-dicarbonyl species remained unaffected.
No suppression of hydrogen chemisorption was observed. From this and TPD experiments it could be concluded that hydrogen adsorption occurs both on the exposed Rh atoms, as well as on the vanadium oxide patches partly covering the surface Rh atoms, pointing to the formation of hydrogen bronzes. 
EXPERIMENTAL

Catalyst preparation
As supports we used Y -Al203 (Ketjen, type OOO-1.5E, surface area 200 m* g-l, pore volume 0.6 ml g-I), SiO2 (Grace, type 113, surface area 360 m2 g-1, pore volume 1.1 ml g-l) and V203, obtained by reduction of V205 (Merck, p.a.) at 1100 K in pure hydrogen for 2 h (heating rate 10 K minl) and subsequent passivation.
This resulted in V2O3 with a low surface area (3 m2 g-l, pore volume 0.32 ml g-l). 
Vanadium
RESULTS
A. Rh/V203
In order to compare the results of vanadium oxide promoted Rh/SiO2 and Rh/Al203 catalysts with RhlV203, we started to study this system by temperature programmed reduction and hydrogen and carbon monoxide cheinisorption.
In Figure Figure   10a ). In contrast with the first TPRs (Figure lob-e In such particles no shear structures like '6'13 and '6'11 can be formed and therefore the reduction process proceeds in one step. However, taking into account the limited resolution of TPR measurements in the systems under study, the appearance of only one reduction peak does not decisively prove that the reduction occurs in a single step [48] . Nevertheless, it can be concluded that the supported vanadium oxide exhibits a completely different reduction behaviour than bulk V205. Combining this with the results of XRD measurements, we can confidently conclude that large crystalline V205 particles are absent.
Temperature progranuned reduction profiles of the calcined Rh/V203 and Rh/V205/Si02 systems suggest that an intimate contact exists between the vanadium oxide promoter and the rhodium metal particles even at a low V/Rh ratio. The rhodium facilitates the reduction of the vanadium oxide, i.e. the reduction shifts to a lower temperature, and vanadium oxide hampers the reduction of rhodium oxide, i.e. its reduction temperature shifts to a higher value. The first effect could be explained by hydrogen spillover. However, the second cannot be explained by hydrogen spillover and proves that rhodium and vanadium oxide are in intimate contact in the Rh/V205/Si02 catalysts after calcination at 723 K. This effect is even more pronounced in the profiles of the second TPR (after oxidation at 898 K).
In the profiles of the catalysts with low V/Rh values, one can even distinguish a peak due to the reduction of "free" rhodium oxide and a peak due to the reduction of rhodium oxide and vanadium oxide in close contact. The peak of the free rhodium oxide diminishes with increasing V/Rh ratio. 2a,b) and must be caused by the reduction of V205 that is not in intimate contact with rhodium.
Although the assumption of the formation of a mixed oxide seems plausible, on the basis of the TPR profiles we cannot exclude that V205 is positioned on the nucleation sites of the reduction process of Rh203, or that V205 totally covers the Rh203. Furthermore we also cannot exclude that part of the V205 is positioned between the Rh203 particle and the Si02 support. However, additional evidence for the formation of a mixed oxide is obtained from the diffuse reflectance infrared spectrometry measurements.
In Figure 13~ . Figure 13a,c) . T!EM showed that the rhodium particle size was not influenced by the addition of vanadium oxide. Almost no suppression of CO chemisorption was observed for the Rh/V803/A1203 systems. Infrared spectroscopy
